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TRANSMISSION LINE CROSSINGS OF RAILROAD
RIGHTS-OF-WAY

BY ALLEN H. BABCOCK

It is necessary to protect:
1. The railroad communication circuits (telegraph, telephone

and signal) from mechanical injury and from contact with high
tension wires.

2. The train crews from personal injuries due to sagging or
fallen wires.

3. The trains themselves from mechanical damage and from
the liability of fire should a wreck occur at the crossing point.

4. The railroad structures from damage by fire due either to
crosses between communication circuits and fallen or sagging
transmission circuits, or to high potential electromotive forces
induced therein by excessive unbalancing of the transmission
circuits.
Having in mind the fact that contact with transmission cir-

cuits is dangerous to both life and property, it was natural that
the early attempts at protection were of the nature of guard
wires, in some form or other.
Many of us have had experience with some such device. Nearly

all of us who have had sufficient experience have found un-
satisfactory all forms of guards as yet devised. Even those of
the deep basket type have failed at times to give complete
protection. Furthermore, any pole line is worked at about mini-
mum factor of safety; hence, to increase the load on it at the
very point where maximum security is demanded is an engi-
neering anomaly. Prophecy after the fact is easy.
The next step is obvious; to construct the transmission line

with maximum factor of safety both in the crossing span and
also in each of the adjacent spans, so that nothing short of a
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general catastrophe shall bring the line into dangerous proximity
to the railroad right of way. So well recognized is this principle
that the power and the railroad interests are now working in
harmonious conjunction to devise an economical mechanical
and electrical construction for these crossing spans, so much
more secure than that of the transmission line elsewhere, that if
ever failure occurs it must be at some other point.

In general, it is advisable, wherever possible, to place under-
ground all low potential power circuits, and communication
circuits. The following general specifications cover the points
that are now under discussion between the power and railroad
companies.

GENERAL SPECIFICATIONS FOR THE CONSTRUCTION OF OVERHEAD
ELECTRIC LIGHT OR POWER LINE CROSSINGS-

GENERAL
1. All crossings carrying current at more than nominal

2,300 volts to ground shall come under the provisions of these
specifications, unless special conditions in large cities or other-
wise shall make a modification thereof necessary or desirable.

2. Complete drawings shall be furnished in duplicate for
approval before construction is commenced.

3. The power company shall give the railroad company one
week's notice prior to the commencement of work.

4. All work, including the materials entering into the work,
shall be subject to the inspection and approval of the railroad
company.

5. The power company shall protect the railroad company
against any suits for damages arising by reason of any patented
devices being used in the work under these specifications.

CLEARANCES
6. Vertical clearance, under the most favorable conditions of

temperature or sag, shall be as specified by the railroad company,
but shall not be less than 35 ft. above the top of rail and not less
than 10 ft. above any existing wires on the right of way.

7. Side clearance for structures that it may be necessary to
locate on the railroad company's right of way shall not be less
than 10 feet from the center of the nearest present or proposed
track.

CROSSING SPAN
8. The crossing span shall be carried on towers or poles which

shall be self-supporting under the most unfavorable conditions
of loading, or of broken conductors.
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9. Supports for the crossing span, and for the adjacent spans
on each side, are to be generally in a straight line and preferably
at right angles to the railroad.

10. Conductor supports shall be guyed away from the tracks
in such manner as to make it impossible for the supporting struc-
tures to fall toward them.

11. In general, steel towers shall be used, although under
certain conditions wooden structures, with concrete or other
approved foundations, may be permitted.

12. Foundations shall be designed to resist double the greatest
tendency to overturn under the most unfavorable conditions,
due to breakage in the line or otherwise.

13. In designing tower foundations, the weight of earth shall
be taken at 90 lb. per cu. ft. and the weight of concrete at 140 lb.
per cu. ft.

14. When towers are used, they shall be constructed of soft
or medium soft steel, thoroughly painted or galvanized.

15. Tower construction shall be shown or specified in detail
on plans submitted for approval by the railroad company. They
shall give sufficient data so that stress diagrams may be con-
structed for the given loads.

16. All steel structures on the railroad company's right-of-
way shall be grounded in an approved manner and shall be
provided with approved danger signs.

17. Steel structures supporting the crossing span shall have a
factor of safety of not less than three, based on the ultimate
strength of the material and considered under the most unfavor-
able conditions of loading, wind and broken conductors.

18. Wooden structures supporting the crossing span, and also
wooden crossarms, shall have a factor of safety of not less than
five, based upon the ultimate strength of the material and con-
sidered under the most unfavorable conditions of loading, wind
and broken conductors.

All the following sections shall apply to the crossing span and
to each span adjacent thereto:

PINS
19. Material: cast steel, iron pipe, malleable iron or other

crude metal, galvanized.
20. Where wooden crossarms are used, a grounded metal

strip must connect all pins electrically.
21. Pins shall be designed for factor of safety of three, under

most unfavorable conditions.
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INSULATORS
22. Material: porcelain only above 7,000 volts, and porcelain

or glass below 7,000 volts.
23. Insulators shall be designed for voltages 25 per cent in

excess of the rated working voltage of the other insulators on
the line.

24. Pin type insulators shall have metal bridge caps, or the
equivalent.

25. If suspended type of insulator is used, all connections be-
tween the parts of the insulator shall be of the interconnected
link type, or its equivalent. Whatever type of insulator and
attachment is used, the conductor must hold to the supporting
structure even if the insulator is mechanically or electrically
shattered.

26. Clearance: Insulators shall clear all parts of the supporting
structure (except pins and crossarms), not less than 12 in. up to
24,000 volts, plus one inch per 10,000 volts additional.

CONDUCTORS
27. Material: copper, aluminum or other non-corrosive metal.

For spans carrying current up to 5,000 volts, minimum size
No. 6 B. & S. copper, or aluminum, or other material or alloy
of equivalent strength. Above 5,000 volts, minimum size
No. 0 B. & S. copper, not less than seven strands (or six strands
around a non-conducting center), or aluminum, or other metal
or alloy of equivalent strength.

28. Tension shall be adjusted to be equal on each side of the
supports of the crossing .span.

29. Clearance between conductors and tower structure (except
pins and crossarms) shall be not less than 12 in. up to 24,000 volts,
plus one-half inch for each additional 1,000 volts.

30. Minimum clearance between conductors shall be not less
than 24 in. up to 24,000 volts, plus one inch per 1,000 volts
additional.

31. The conductors shall be clamped mechanically to the
insulator.

32. The conductors shall be connected to the supporting
structure at an auxiliary connection that will insure positive
grounding of the conductor in case of failure of the primary
insulation.

33. All crossing conductors shall be wrapped or shielded against
arcing where they pass over the insulators or through clamps.
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34. No splicing will be allowed in any of the three spans
named.

35. Crossings shall be designed for one-quarter inch ice
radially of weight 60 lb. per cu. ft., plus the weight of the con-
ctduor, plus a horizontal wind pressure of 20 lb. per sq. ft. on a
projected area of the ice covered cable. (Obviously where ice is
never formed, that element of the calculation can be omitted.)

36. Maximum of allowable stress shall be not more than three-
tenths of ultimate strength.

37. All calculations shall be based upon a temperature range
of 130 deg. fahr.
The foregoing specifications are tentative in the sense that

while they represent the present mutual understanding of the
interested parties, they have been adopted merely as a provisional
basis for discussion. As such they are submitted for the con-
sideration of the members. It is hoped that your criticism will
be construction as well as destructive.
The following table will serve to show that the subject is one

not to be disposed of lightly. With 482 crossings to be legislated
for on a single trunk line, it is easy to see that the agreement
reached must be reasonable and equitable, or it will not stand.

CLASSIFICATION OF POWER CROSSINGS. SOUTHERN PACIFIC COMPANY

2500 5000 10000 15000 25000 35000
Under to to to to to
2500 5000 10000 15000 25000 35000 65000' Over Not

Division volts voltsvoltsvlts volts volts volts 65000 listed Total

Coast........... 119 3 30 13 8 0 5 0 1 179

Western........ 47 3 9 7 3 3 42 3 3 120

Sacramento.. 42 6 6 0 14 0 12 5 - 85

'Shasta.......... 11 0 0 0 8 0 3 0 5 27

S. Joaquin...... 6 0 0 3 2 18 0 5 2 36

L.Angeles...... 1 0 0 0 Is 6 0 0 2 27

Tucson.......... 1 0 0 0 0 0 0 0 0 1

Salt Lake....... 1 0 1 2 0 0 2 0 1 7

Total.......... 228 12 46 25 53 27 64 13 14 482


